










total  unitary wave function  they are all  existing and superposed.  If 
these different versions of the observer's world are taken together and 
superposed, the effective physical environment in the functional frame 





this   concept,   it   applies   inevitably   to   the   functional   identity   of   an 
observer as depicted by Everett: the state of the memory defining the 








On   the   view   presented   here,   a   relational   quantum  mechanics   is   a   direct 



































many   previous   global   assumptions,   as  Hartle   (2005)   clearly   illustrates.   If   this 
assumption is dropped, and a relational view of quantum mechanics is adopted, 




the   principle   underlying   special   relativity.   Such   interpretations   are   naturally 
compatible with relativity because of the locality of observers.
A relational quantum mechanics is based on correlations, the determinacy of the 
effective   reality   of   each   observer   being   defined   by   his   correlations   record,   a 
structure of information. In this kind of interpretation, transtemporal reality can be 
understood as an information process, operating at a different logical level to the 




Taking Everett   literally,   the functional  identity of  the observer  is  a structure of 
information,   and   the   appearance   of   collapse   is   an   information   process.   This 
naturally resolves both the measurement problem and the longstanding puzzle of 
the nature of time. 





...   if  we realize  that  the often deeply felt  commitment  to a general 
objective definiteness is only based on our experience of macroscopic 
systems,   and   that   this   definiteness   in   fact   fails   in   an   observable 






Although  Everett   describes   a   physical   entity   as   a  model   of   an   observer,   a 
mechanical   automaton,   he   makes   the   'the   memory   contents',   the   sole   causal 
functional structure of the observer:
If   we   consider   that  current   sensory   data,   as   well   as   machine 
configuration,   is   immediately   recorded   in   the   memory,   then   the 
actions of the machine at a given instant can be regarded as a function 













probability   assertions,   leads   to   all   the   probability   concepts   of   the 
familiar formalism. (p. 462) 
The state of the memory seems somewhat obviously a phenomenon subsidiary 
to   the  physical   entity  one   ordinarily   identifies  with,   but   as  Everett   states,   the 
physical form is a superposition of multiple versions of the observer:
... there will not, generally, exist a single observer state. There will, 
however,   be   a   superposition   of   the   composite   system   states,   each 




of   the  observer   is   defined   solely  by   the  memory   contents,   and  only   from  the 
perspective of the state of the memory, a structure of information, is there effective 
collapse.   The   sequence   of   states   of   the  memory   describes   the   appearance   of 
collapse of the wave function, in a static no­collapse environment. Thus, for an 





(macroscopic)   objects:   stars,   cities,   people,   grains   of   sand,   etc.   in   a   definite  
classically described state” (2002; his italics), and the term universe to refer to the 
totality  of   all   such  possible  worlds,   as   in  Everett.   Inevitably,   there   are   in   the 



















definition   of   that   observer.   Each  world   is   a   specific   version   of   the   physical 
environment,   defined   by   a   specific   quantum   state.   Since   the   single   entity, 
conforming to the definition of a specific observer, is simultaneously present in a 
large number of worlds, the effective universe of this observer is the simultaneity 









The   effective   superposition   proposed   here   is   not   of   the   same   nature   as   a 
physical superposition in the ordinary sense. This type of superposition is invoked 
purely   as   a   result   of   the   functional   identity,   a   mathematical   structure   of 





information,  being  unlocalised with  respect   to  which  version of   the  world  that 
observer is in. Thus the effective environment is the simultaneity of all of those 
worlds.  There  is  no question of otherwise separate worlds becoming physically 
superposed,   it   is   simply   that   an   observer   of   this   nature,   being   present   in   the 















all  possible   different   (classical)   states   concomitant  with   the   existence   of   this 
observer. Since this is an effective superposition of every possible world in which 
this   observer   exists,   only   the   observer   herself,   defined   by   the   record   of 
observations, and that much of the world with which she is correlated by those 
observations,   is  determinate;   and  all   else   is   indeterminate.  Since   this  observer, 
defined solely by  the observations  made,   is  herself   the  correlations   record,   she 
defines   the  determinacy  of   a   complete  physical  world,   by  virtue  of   being   the 
determinant for the universe superposition: that by which the determinacy of the 























simply   a  description  of   the  Everettian  universe   in   the   reality  of   an   individual 
observer defined by the state of the memory. The holographic principle defines 









mathematical   structures   of   information   such   as   numbers   and   ideas   do   not.  A 
mathematical structure of information has no intrinsic location, the concept does 
not   apply.   The   numerical   value   seven,   for   instance,   is   obviously   not   in   any 
particular place. Only the instantiations of information in the physical have location 




same   observations,   and   have   identically   the   same   record   of   observations,   the 
extrinsic   location of   this  experientially  defined observer  is   identically   the same 
with   respect   to   the   appearance   of   the   world,   in   every  world   in   which   it   is 
instantiated.  However,   location  with   respect   to  which  world  the  body   is   in,   is 
unknown and unknowable. Thus the experientially defined observer can have no 
definition  of   extrinsic   location  with   regard   to  which  world  a   specific  body,   in 
which   it   is   instantiated,   is   in.   Since   the   extrinsic   location,   the   apparent 
environment,   defined   by   the   record   of   observations,   is   defined   solely   by 







worlds   in  which   it   is   instantiated.  The   different   logical   level   of   structures   of 





and energy making up a  well­defined physical  environment,  determinate  to   the 







a   complex   functionality   of   a   quite   different   order   to   this   basic   recording 
mechanism: an accessible map or model of the environment is formed from the 
























areas  of   the brain or  class  of  memory.  While  the world hologram obviously comes 
under the banner of memory, there are properties of the mind associated with memory, 




This   division   of   a   part   of   the  mind   is   far   from  coincidental.   This   is   the 
operational level of subjective experience, meaning the experience itself and the 









the   neural   system   representing   images   of   sensory   data.6  Naturally,   some 
observations are taken in subliminally, thus aspects of the world are represented in 
the sensorium, although not consciously noticed. Therefore, observation will  be 















world  hologram,  being   the   integrated   record  of   these  observations,   is   thus   the 
correlations record. The world hologram is the cumulative structure of information 









defined by, and only by,  the record of observations.  Effectively,  the world one 
knows is 'the real world'.
5 The Dynamics
The   time   evolution   of   the   cumulative   correlations   record   is   logically 
elementary, being the sequential addition of new correlations to the structure of 








the   linear   time   evolution   of   the   physical   environment,   and   thus   the   range   or 
spectrum of possible next moments. At the level of information process, this is all 















collapse universe,  giving rise   to  a branching tree of  experientially  singular  and 













The   level   of   operation   of   the   experiential   reality   defined   by   the   record   of 
observations   is   an   information  process  at   a  different   logical   level   to   the  wave 
equation   and   the   linear   dynamics,   and   following   different   rules   of   logical 
operation, at least in regard to location and superposition. It is at this logical level 
that there is collapse, the change to the effective linear dynamics. Thus, while the 
collapse   dynamics   is   incompatible  with   the   linear   dynamics,   it   operates   at   a 
different logical level to the physical, the logical level of the linear dynamics. On 
this  view,   the   linear  dynamics   is   the  dynamics  of   the  physical   reality,  and  the 
collapse dynamics is the dynamics of the experiential reality: respectively objective 









to  which  will   be   added   either   the   observation   of   x­spin   up   or   x­spin   down. 










has   fissioned   to   become   two   different   correlations   records,   giving   rise   to   the 
definitions of two different variations of the observer, one the initial identity of the 





observer  plus   the  observation  x­spin  up,   and  other   the   initial   identity  plus   the 
observation  x­spin  down.  These   two different   correlations   records  exist   in   two 











which,   subjectively,   in   the   functional   frame of   reference of  Wigner's   friend,   is 
exactly  what   it   does.   Subjectively,   one   or   the   other   happens,   as   the   observer 
defined by the correlations record fissions, and in the functional frame of reference 
of each of the resulting versions of the observer there is  a specific determinate 
result.   Two   different   versions   of  Wigner's   friend   each   experience   a   specific, 














physical  world has  naturally been viewed with considerable scepticism, on  this 
view there is no objective physical effect at all. It is only the functional frame of 












in   the   position   of   the   viewpoint   taken,   and   thus   a   consequent   change   in   the 
effective environment. This is now the environment of the observer having made 
that  observation and added that  correlation  to the definition of the determinant. 
This   is   the  perspective   of   the   observer   in   a   different   version   of   the  world,   a 
different position in the overall reality of the universe of the unitary wave function. 
Naturally,   the  observer  does  not  actually  change position.  Neither   the  observer 
defined as the body nor as the world hologram change in any way. This is the 
slightly different perspective of a slightly different version of the observer. Nothing 
changes   position   except   the   functional   frame   of   reference.   This   provides   the 
appearance of collapse at the physical level, in a no­collapse universe, since the 
functional frame of reference of the correlations record is, at each point in the time 
evolution,   the   universe   superposition  defined  by   the   determinant,   the   effective 
physical  environment.  This  is  the collapse dynamics as an  information process, 
operating at a different logical level to the linear dynamics of the physical. This is 
the process of observation; it is an information process.






on this  view no such thing as collapse at   the objective physical  level,  only the 
subjective   appearance   of   collapse   in   the   functional   frame   of   reference   of   the 




reference,   and,   as   in   Rovelli's   Relational   Quantum  Mechanics,   the   physical 
environment in the functional frame of reference of the observer is determinate 
only   where   observed.   Since   different   observers   inevitably   make   different 





values   of   physical   quantities)   cannot   be   taken   as   an   “absolute” 













observer   acquiring   the   information.   Wigner's   discovery   of   the   result   of   the 
experiment, and the corresponding state of his friend, is the observation that makes 
these   states   determinate   in   his   frame   of   reference.   Thus   quantum  mechanics 
accommodates each individual being in a personal physical parallel reality. Given 
Everett's definition of the observer, in the context of universe superposition, this is 


























the macroscopic  level due to decoherence.  Coupled with his definition of the  
functional definition of the observer as the record of observations, a structure of  
information, multiple realisability means that the effective physical environment  
of   each   individual   observer   is   the   simultaneity   of   all   possible   versions   of  
determinacy  of   the  world   concomitant  with   the  existence  of   this  observer,   a  
'universe   superposition'.   The   environment   is   thus   determinate   solely   where  
defined   by   the   record   of   observations,   the   record   of   correlations   with   the  
environment, and otherwise indeterminate, as in Rovelli's Relational Quantum  
Mechanics. 
On   this   view,   the   transtemporal   time   evolution   of   the   effective   physical 
environment is purely subjective, meaning there is only the appearance of collapse, 
as Everett states. The process of observation is an information process: the addition 
of observations   to  the  state of   the memory,  causing a  change in   the  functional 
frame of   reference defined  by  the correlations   record.  Naturally,   the   frames of 
reference are instantiated in the physical, but the process is not a physical process. 
It can best be understood as the sequential access of different functional frames of 






record   changes,   and   thus   the   universe   superposition   changes.   The   result   is 






physical   event   triggers   a   change   in   the   fundamental   physical   definition  of   the 
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